The parents of a 7-year-old boy sought medical attention for "recent swelling" of their son's right upper eyelid. The boy had no surgical history. His only pertinent medical history consisted of five seizure episodes of unknown etiology at the age of 5 months, for which he was given medication until the age of 18 months.
Ancillary Testing
There was no further testing prior to surgery.
Treatment
The patient had an epicanthal fold, and it was felt that a lid crease incision might cause webbing of the medial canthus. Therefore, at the time of surgery, a beveled incision through the inferior most portion of the brow was made, and an anterior orbitotomy performed. A pearly mass measuring 1.0 cm was visualized, undermined in toto, and removed from the anterior orbit. The wound was irrigated and closed with interrupted sutures. The patient was discharged in good condition later the same day.
Differential Diagnosis
Space-occupying masses of the orbit can be divided into cysts, inflammatory lesions, and solid tumors.
• Dermoid and simple epithelial cysts are the most common orbital lesions in the pediatric population. In a series of 250 cases by Shields et al, 1 dermoid cysts accounted for 46% of childhood orbital lesions and 89% of all cystic lesions. These figures may be even higher in the practice of a general ophthalmologist. The majority of these cystic lesions are superficial and confined to the anterior orbit. Superficial dermoid cysts are diagnosed clinically by their typical presentation: a non-tender, mobile mass at the outer orbital rim in a young child. 2 They are best removed intact by an anterior approach through a superior eyelid crease incision. 3 Deep dermoid cysts are detected at a later age, and they are in surgically challenging locations often requiring a lateral orbitotomy with a higher risk of injury to orbital and ocular tissues.
• Orbital mucoceles are secondary cysts. They arise from chronically inflamed paranasal sinuses, and they usually develop in adulthood, except in patients with cystic fibrosis where a presentation in childhood is possible.
• Parasitic cysts such as cysticercosis and hydatid cysts occur usually in endemic areas such as Mexico, Central and South America, and India.
• Inflammatory lesions accounted for 16% in the series by Shields et al 1 ; they are usually biopsied to exclude the diagnosis of rhabdomyosarcoma.
• Although rhabdomyosarcoma is not a common orbital space-occupying lesion in children, one should be familiar with its clinical features: sudden onset of painless proptosis with impairment of ocular motility and non-axial displacement of the globe. Immediate biopsy is indicated. In the above-mentioned case series, there were 14 primary malignant tumors (6%), 10 of which were rhabdomyosarcoma. 1
Diagnosis
The resected specimen consisted of an intact cystic mass measuring 1.0 cm in diameter with a smooth white-tan external surface. The entire specimen, including the cyst wall and contents, was embedded. On sectioning, the cyst was unilocular and contained translucent myxoid material and clear fluid. The cyst wall measured 0.1 cm in thickness, and the inner lining was white-tan and smooth.
Histological examination revealed a fibrous pseudo-capsule that surrounded a retracted and collapsed cyst (Figure 1A) . The fibrous pseudo-capsule showed collagenous tissue with few inflammatory cells (lymphocytes and segmented eosinophils) and a layer of plump histiocytes facing the cyst ( Figure 1B , upper half), which was consistent with a host reaction. The cyst consisted of an outer layer of homogenous eosinophilic material (tegument) supported by a row of viable cells (tegumental cells) with clear cytoplasm and small round nuclei (Figure 1B, lower half). The myxoid material noted on gross examination was actually formed tissue, that is, very loose edematous stroma that along with free fluid comprised the contents of the cyst; this was suggestive of a larva. In another part of the glass slide, the protoscolex (diagnostic element of the larva that fell out of the cyst during dissection) was identified ( Figure 2 ). It measured 0.3 cm and presented spiral stacks of thick invaginated tegument typical of a cestode larva. The diagnosis was narrowed to larva of Taenia solium (T. solium), a cysticerus because this was the only scolex found in the cyst 4 ; multiple scolices would be diagnostic of a coenurus, the larval stage of T. multiceps (tapeworm of the dog).
The life cycle of the tapeworm T. solium consists of two stages:
1. The larval stage is initiated when a pig (intermediate host) ingests mature T. solium eggs from pas- tures and barnyards contaminated with human feces. The eggs hatch, and the ensuing larvae migrate through the bowel wall into the bloodstream. They establish encysted larvae (cysticerci) in various organs, especially muscle tissues.
2.
The mature stage commences when a human (definitive host) ingests the encysted larvae in the form of poorly cooked pork. The larvae attach to the mucosa of the small bowel and develop into mature tapeworms. The life cycle of T. solium is completed when a mature worm releases gravid proglottids (worm segments) full of eggs into the stools, which contaminate the environment in areas of the world with poor sanitation. The mature stage, known as intestinal taeniasis, produces mild or no clinical symptoms; however, the infection tends to persist for many years. Infective eggs may also be recovered from fingernail dirt, skin, and clothes of carriers. 5 Unfortunately, humans are susceptible to becoming intermediate, albeit dead-end, hosts in the T. solium life cycle. This condition, known as cysticercosis, is not acquired from eating pork. It is very serious when the larvae encyst in the brain (neurocysticercosis) or the orbit. 6 Human ingestion of taenia eggs may be linked to contaminated food or water, or via person-to person transmission of infective eggs through the oral-fecal route. In the United States, most cases of cysticercosis are diagnosed among immigrants and seasonal workers from rural areas of Latin America, Asia, and Africa with endemic cysticercosis. However, cases of locally acquired cysticercosis have been documented in several states. 5, 6 Interestingly, orbital cysticercosis has a special predilection for children and young adults and should be included in the differential diagnosis of dermoid cysts. Knowledge of the natural course of the cysticercosis is important while conducting the diagnostic work-up of orbital cysts. Medical and clinical history should elicit whether the patient emigrated from an endemic area, visited an endemic area, or was in contact with a person with taeniasis. The presence of subcutaneous nodules or neurological symptoms should also be noted. Laboratory work-up would include stools testing for ova and parasites by direct and concentration methods, search for peripheral eosinophilia, and serum screening for cysticercosis antibody preferably by immunoblot assay. A positive result for any of these tests is helpful but negative results do no rule out the disease; it is well known that serology may be negative in patient with one or few cysts.
The diagnosis of cysticercosis can be based solely on orbital imaging if performed:
• A live cyst produces a mass effect with minimal inflammatory reaction, and the eccentric protoscolex can be identified.
• A dying larva shows a retracted cyst with prominent local inflammatory reaction that later leads to fibrosis and calcification.
The live cyst is better identified on MRI, while fibrosis and calcifications are better seen on CT scan.
Due to recent encouraging results of medical therapy for orbital cysticercosis, there is a need to reasonably exclude cysticercosis prior to the attempt of any complicated surgical procedure. Surgery is advocated for easily accessible cysts, such as those in the superficial anterior orbit, subcutaneous eyelid, or conjunctiva. Of note, one should avoid opening the cyst during surgery, and if aspiration is deemed necessary, the surgical area should be irrigated with hypertonic saline. Antihelminthic therapy should be considered after surgery.
Impairment of ocular motility denotes myocysticercosis, impairment of extraocular muscle involvement. This is the commonest form of orbital cysticercosis, and a tissue diagnosis is not essential for initiating the preferred therapeutic modality, that is, medical therapy, consisting of a combination of albendazole-an antihelminthic that kills the parasite by blocking its uptake of glucose-and corticosteroids, which are essential for the suppression of the acute inflammatory reaction that follows the death of the parasite and the release of the cyst contents. Adequate control of the inflammatory reaction is crucial for the prevention of the fibrosis, which can reduce ocular motility. Albendazole is a well-tolerated drug and is effective in up to 95% of myocysticercosis cases. 7 Injection of the cyst with absolute alcohol may be considered as an option in the event of the failure or unsuitability of the antihelminthic drug.
Follow-up
Further questioning of the family revealed that the mother was originally from Mexico, and the boy had visited Mexico on several holiday trips. The patient and his family underwent stool examination for ova and parasites and serologic screening for cysticercosis antibody by immunoblot assay; all screening tests were negative. Fortunately, a repeat ophthalmological examination and an MRI of the brain of the child were negative; the MRI was also compared to an earlier MRI of the brain performed at the time of the seizure episodes at the age of 6 months. Following a consultation with a parasitologist, the child was offered a two-week course of albendazole.
